Polyarteritis nodosa may occur at any age, but is uncommon in childhood. It is a multisystem disorder, and periosteal new bone formation is a well documented, though unusual, feature. We describe a case in which extensive periostitis occurred in a child with a multisystem disorder resembling polyarteritis nodosa.
Case report
The patient, a boy of 28 months, presented in 1968 with a polyarthritis affecting his wrists, knees and ankles. He also had gangrene of the left big toe and had previously been noted to have livedo reticularis on his legs. Arteriography at that time demonstrated complete block of the popliteal and most tibial vessels in the left leg. Amputation of the toe at the metatarsophalangeal joint was required. During this admission he had a persistently raised erythrocyte sedimentation rate (ESR) and was noted to have periosteal thickening and elevation at the lower end of ulna bilaterally. He was treated with steroids and his arthritis settled over a period of 6 months.
He then remained well until 1980 (aged 14), when he presented with pain in the right heel, right elbow and both knees. Synovial thickening of his knees and livedo reticularis were again noted. X-rays showed periosteal reaction at the upper end of both fibulae and at the right olecranon. He was started on alternate-day steroids plus regular aspirin, with symptomatic improvement.
In mid-1982 he developed a painful swelling over the right forearm and examination revealed similar swellings around the left knee. X-rays now showed extensive periosteal new bone formation, and over the next few months he developed further tender swellings overlying the long bones adjacent to his elbows, wrists, knees and ankles.
'Case presented to Clinical Section, 11 February 1983. Accepted 12 October 1983 2Present address: St Thomas' Hospital, London SE1 Despite increased steroid dosage, his general condition deteriorated. He had a recurrence of his left knee synovitis and developed a painful unilateral episcleritis. Examination revealed a clinically anaemic youth, without clubbing. The limb swellings were painful and tender, with erythema of the overlying skin. A vasculitic rash was present on the legs.
Investigations showed a normochromic anaemia with a raised ESR ( > 100 mm in first hour) and C-reactive protein (CRP) (110 mg/I). His alkaline phosphatase was marginally elevated, and immunoglobulins were markedly raised: IgA > 5 g/l (normal range 0.7-3.9), IgG 19.0 g/l (normal range 6.7-18), IgM 2.7 g/l (normal range 0.5-1.9). Other investigations, which included rheumatoid factor, antinuclear factor, autoantibodies, biochemical profile, renal function, cryoglobulins, serum complement, clotting screen, syphilis serology, Australia antigen and ASO titre, were all normal. X-rays of skull, spine and chest were normal. Figure 1 illustrates the appearance of the long bones. A renal arteriogram showed no evidence of microaneurysm formation. Biopsy of the periosteal lesions and bone showed increased bone resorption and formation. Lamellar bone with rather vascular fibrous tissue was reported. There was no evidence of vasculitis, nor had there been in biopsies of skin and muscle taken previously.
He was treated with a I g pulse of methyl prednisolone, which resulted in a dramatic improvement in his symptoms accompanied by a fall in ESR and CRP. His maintenance steroid dose was increased and he was started on azathioprine 100 mg daily. On this regimen he has gradually improved and his steroid dose has now been gradually reduced. The bony swellings on his limbs remain, but are now non-tender. There has been no radiological regression.
Discussion
Periosteal new bone formation is a fundamental response of bone to a disease process, and juxtaarticular periosteal reaction is seen quite commonly in patients with joint disease (Murray & Jacobson 1977 , Greenfield 1980 . It is a frequent radiological, although often asymptomatic, finding in patients with rheumatoid arthritis, juvenile chronic arthritis, Reiter's syndrome and psoriatic arthritis. In patients with systemic lupus erythematosus and polyarteritis nodosa, more extensive periosteal reaction, which is usually symptomatic and which may sometimes be the presenting feature, has been described (Ball & Grayzell 1964) . Although well recognized, it is not a common feature of adult polyarteritis nodosa. Woodward & Andreini (1974) found radiological evidence of periostitis in only 3 of 158 cases of polyarteritis presenting to the Mayo Clinic. Likewise, Rose (1957) found that only 2 out of Ill MRC study patients had such involvement. Several other isolated cases have been reported in the literature (Saville 1956 , Lovell & Scott 1956 , Serre et al. 1961 , Ball & Grayzell 1964 , Megard et al. 1968 , Tonge 1972 . Most patients are males over 30. Symptomatic involvement of the leg, particularly around the ankles and knees, is commoner than upper limb involvement, although radiological changes around the wrists and elbows may often be seen in the absence of pain or clinical swelling.
Periosteal histology may show evidence of arteritis, although often, as in our case, the only changes seen are nonspecific, with varying degrees of fibrosis. Clubbing appears to be an uncommon feature of this type of reaction, although one case has been reported (Lovell & Scott 1956) . This is perhaps surprising as the periosteal changes seen are similar to those observed in patients with hypertrophic pulmonary osteo-arthropathy (HPOA), although in some patients with secondary HPOA, particularly children, clubbing may not necessarily be a marked feature (Cavenaugh & Holman 1965 , Segal & Mackenzie 1982 . This might suggest alternative mechanisms for the development of periosteal new bone formation in different cases (Schneerson 1981) . It is interesting that periosteal lesions have been observed following prostaglandin infusion used in the treatment of congenital heart disorders (Ringel et al. 1982) . This observation might have considerable relevance when considering the aetiology of periosteal reaction in patients with underlying connective tissue or inflammatory disorders. Response of these lesions to treatment would appear to be extremely variable (Woodward & Andreini 1974 , Ball & Grayzell 1964 . Improvement with high-dose steroids has been reported, and it is interesting that our patient had such a dramatic symptomatic improvement following a pulse infusion of methyl prednisolone. This response would certainly support the suggestion of an inflammatory aetiology, despite the absence of arteritis on biopsy. Like most patients reported in the literature, there has been no regression of radiological changes despite symptomatic improvement. Constipation is a rare complication of phaeochromocytomas (Short & Padfield 1976) and has been attributed to the secretion of catecholamines by large tumours (Cruz & Colwell 1972) . We report the management of a patient with severe constipation due to a malignant phaeochromocytoma. This complication proved to be the most difficult aspect of her treatment and ultimately caused her death.
Intractable constipation
Case report A 52-year-old woman was admitted to hospital with an 8-month history of widespread skeletal pain involving, the hips, elbows, knees, face and especially her spine. More recently she. had noticed palpitation.s, Raynaud's phenomenon, weight loss and heavy sweating. She had sinus tachycardia and her blood pressure varied between 120/75 and 240/140 mmHg. There were retinal haemorrhages and exudates. The diagnosis of phaeochromocytoma was confirmed with a urinary total metanephrine excretion of 250 mmol/24 hours (normal 4.5). Multiple venous sampling revealed marked elevation of noradrenaline levels from all veins between the subclavian and the common iliac, with no localized increase in level. Further evidence that the tumour was widespread and malignant was provided by radiographs which showed skeletal metastases; their distribution was confirmed by 1131 meta-iodobenzylguanidine scan as reported previously (Sutton et al. 1982) . Treatment with phenoxybenzamine 40 mg daily and propranolol 160 mg daily controlled the cardiovascular phenomena, and buprenorphine was given for the skeletal pain.
At the time of her first admission she reported having only two bowel actions each week and faecal matter was palpable in the descending colon. Enemas, including the disposable, soap and water, and olive oil retention types, were never effective but at first some relief of the constipation was obtained with 1 litre of 10% mannitol given by mouth. Four months after the diagnosis was first made she was readmitted with a history of eight days constipation, severe abdominal pain and tympanitic distension. Abdominal radiographs showed the colon to be dilated by gas and faeces. From this time until her death, constipation became her major problem,; attempts to control it were as follows: Day I Admitted with 8 days constipation taking phenoxybenzamine 40 mg and propranolol 160 mg daily. Buprenorphine 1 mg daily with diconal supplements were required for pain relief. 3 Mannitol 1 litre 10% by mouth produced a little unformed stool. 6 Metoclopramide 40 mg daily; no effect. 7 Pentazocine 250mg daily with indomethacin and aspirin were given, and other analgesics were stopped.
i1 Phentolamine 60 mg intravenously given over 4 hours; no effect. 13 Phentolamine 180 mg intravenously given over 50 minutes. Immediate passage of flatus and stool, her blood pressure dropped briefly during the infusion and she vomited once. Afterwards her abdomen was less distended. The phenoxybenzamine dosage was increased to a total of 480 mg daily by day 42, but there was no spontaneous defaecation during this time. 37 Phentolamine 180 mg intravenously given over 'Accepted 12 October 1983 
